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Input Set: 



Output Set: 
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W 213 Artificial or Unknown found in <213> in SEQ ID (39) 
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SEQUENCE LISTING 

<110> Matuschek, Markus 

Heinekamp, Thorsten 
Schmidt, Andre 
Brakhage, Axel 

<120> Method for the genetic modification of organisms of the genus 
Blakeslea, corresponding organisms, and the use of the same 

<130> 13311-00010-US 

<140> 10541993 
<141> 2005-07-08 



<15 0> PCT/EP20 04/0 0010 0 

<151> 2004-01-09 

<150> DE 103 00 649.4 

<151> 2003-01-09 

<150> DE 103 41 272.7 

<151> 2003-09-08 

<160> 80 



<170> Patentln version 3.2 

<210> 1 
<211> 2160 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Promoter 
<400> 1 

ctttcgacac tgaaatacgt cgagcctgct ccgcttggaa gcggcgagga gcctcgtcct 60 
gtcacaacta ccaacatgga gtacgataag ggccagtt cc gccagctcat taagagccag 12 0 

ttcatgggcg ttggcatgat ggccgtcatg catctgtact tcaagtacac caacgctctt 180 
ctgatccagt cgatcatccg ctgaaggcgc tttcgaatct ggttaagatc cacgtcttcg 240 
ggaagccagc gactggtgac ctccagcgtc cctttaaggc tgccaacagc tttctcagcc 300 
agggccagcc caagaccgac aaggcctccc tccagaacgc cgagaagaac tggaggggtg 360 
gtgtcaagga ggagtaagct ccttattgaa gtcggaggac ggagcggtgt caagaggata 420 
ttcttcgact ctgtattata gataagatga tgaggaattg gaggtagcat agcttcattt 480 



ggatttgctt tccaggctga gactctagct tggagcatag agggtccttt ggctttcaat 



540 



attctcaagt atctcgagtt tgaacttatt ccctgtgaac cttttattca ccaatgagca 600 

ttggaatgaa catgaatctg aggactgcaa tcgccatgag gttttcgaaa tacatccgga 660 

tgtcgaaggc ttggggcacc tgcgttggtt gaatttagaa cgtggcacta ttgatcatcc 720 

gatagctctg caaagggcgt tgcacaatgc aagtcaaacg ttgctagcag ttccaggtgg 780 

aatgttatga tgagcattgt attaaatcag gagatatagc atgatctcta gttagctcac 840 

cacaaaagtc agacggcgta accaaaagtc acacaacaca agctgtaagg atttcggcac 900 

ggctacggaa gacggagaag ccaccttcag tggactcgag taccatttaa ttctatttgt 960 

gtttgatcga gacctaatac agcccctaca acgaccatca aagtcgtata gctaccagtg 1020 

aggaagtgga ctcaaatcga cttcagcaac atctcctgga taaactttaa gcctaaacta 1080 

tacagaataa gataggtgga gagcttatac cgagctccca aatctgtcca gatcatggtt 1140 

gaccggtgcc tggatcttcc tatagaatca tccttattcg ttgacctagc tgattctgga 1200 

gtgacccaga gggtcatgac ttgagcctaa aatccgccgc ctccaccatt tgtagaaaaa 1260 

tgtgacgaac tcgtgagctc tgtacagtga ccggtgactc tttctggcat gcggagagac 1320 

ggacggacgc agagagaagg gctgagtaat aagccactgg ccagacagct ctggcggctc 138 0 

tgaggtgcag tggatgatta ttaatccggg accggccgcc cctccgcccc gaagtggaaa 1440 

ggctggtgtg cccctcgttg accaagaatc tattgcatca tcggagaata tggagcttca 1500 

tcgaatcacc ggcagtaagc gaaggagaat gtgaagccag gggtgtatag ccgtcggcga 1560 

aatagcatgc cattaaccta ggtacagaag tccaattgct tccgatctgg taaaagattc 1620 

acgagatagt accttctccg aagtaggtag agcgagtacc cggcgcgtaa gctccctaat 1680 

tggcccatcc ggcatctgta gggcgtccaa atatcgtgcc tctcctgctt tgcccggtgt 1740 

atgaaaccgg aaaggccgct caggagctgg ccagcggcgc agaccgggaa cacaagctgg 180 0 

cagtcgaccc atccggtgct ctgcactcga cctgctgagg tccctcagtc cctggtaggc 1860 

agctttgccc cgtctgtccg cccggtgtgt cggcggggtt gacaaggtcg ttgcgtcagt 1920 

ccaacatttg ttgccatatt ttcctgctct ccccaccagc tgctcttttc ttttctcttt 1980 

cttttcccat cttcagtata ttcatcttcc catccaagaa cctttatttc ccctaagtaa 2040 

gtactttgct acatccatac tccatccttc ccatccctta ttcctttgaa cctttcagtt 2100 

cgagctttcc cacttcatcg cagcttgact aacagctacc ccgcttgagc agacatcacc 2160 

<210> 2 
<211> 774 



<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Terminator 
<220> 

<221> misc_f eature 

<222> (267) . . (267) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (475) . . (475) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 
<222> (566) . . (566) 
<223> n is a, c, g, or t 

ataagatcgt 6 0 

ataagatacg 12 0 

tgtcaacaag 180 

tgcattaatg 240 

agcttagcag 30 0 

gagacctacg 360 

ttgtactttg 420 

cagcncctgg 480 

acacacattc 540 

gtaaccatgc 600 

ttttacaact 660 

atccttcttt 720 

tcga 774 

<210> 3 

<211> 15739 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Vector 



<400> 2 
cgatccactt 

tggtgtcgat 

ttcatttgtc 

aataaaacgc 

cattgactgc 

agctatttt c 

agactgagga 

acatgct cct 

gtt cgcaaag 

atcgtaggta 

atggttgcct 

ctcctatgag 

ctagctagaa 



aacgttactg 
gt cagctccg 
caagcagcaa 
gttt tcgggt 
aacctagtaa 
attt tcggga 
at ccgctctt 
cttctttact 
ataattgcat 
taaacctcga 
agtgaatgct 
tcgtttaccc 
gt cctcgtgt 



aaatcat caa 
gagttgagac 
agagtgcctt 
ttacct ctt c 
cgccttncag 
gacgagatca 
ggctccacgc 
ctgatagctt 
gtttcttcct 
aatcanttcc 
ccgtaacacc 
agaatgcaca 
actgtgtaag 



acagcttgac 
aaatggtgtt 
ctagtgattt 
cagatacagc 
gctccggcga 
agcagatcaa 
gactatatat 
gactatgaaa 
tgaact ct ca 
tactaagatg 
caatacgccg 
ggtacacttg 
cgcccact cc 



gaatctggat 
caggatctcg 
aatagct cca 
t catctgcaa 
agagaagaat 
cggtcgt caa 
ttgtctctaa 
att ccgt cac 
agcctacagg 
gtatacaata 
gccgaaactt 
tttagaggta 
acatctccac 



<220> 

<221> misc_f eature 

<222> (3471) . . (3471) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (3679) . . (3679) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (3770) . . (3770) 

<223> n is a, c, g, or t 

<400> 3 

gatctttcga cactgaaata cgtcgagcct gctccgcttg gaagcggcga ggagcctcgt 60 

cctgtcacaa ctaccaacat ggagtacgat aagggccagt tccgccagct cattaagagc 120 

cagttcatgg gcgttggcat gatggccgtc atgcatctgt acttcaagta caccaacgct 180 

cttctgatcc agtcgatcat ccgctgaagg cgctttcgaa tctggttaag atccacgtct 240 

tcgggaagcc agcgactggt gacctccagc gtccctttaa ggctgccaac agctttctca 300 

gccagggcca gcccaagacc gacaaggcct ccctccagaa cgccgagaag aactggaggg 360 

gtggtgtcaa ggaggagtaa gctccttatt gaagtcggag gacggagcgg tgtcaagagg 420 

atattcttcg actctgtatt atagataaga tgatgaggaa ttggaggtag catagcttca 480 

tttggatttg ctttccaggc tgagactcta gcttggagca tagagggtcc tttggctttc 540 

aatattctca agtatctcga gtttgaactt attccctgtg aaccttttat tcaccaatga 600 

gcattggaat gaacatgaat ctgaggactg caatcgccat gaggttttcg aaatacatcc 660 

ggatgtcgaa ggcttggggc acctgcgttg gttgaattta gaacgtggca ctattgatca 720 

tccgatagct ctgcaaaggg cgttgcacaa tgcaagtcaa acgttgctag cagttccagg 780 

tggaatgtta tgatgagcat tgtattaaat caggagatat agcatgatct ctagttagct 840 

caccacaaaa gtcagacggc gtaaccaaaa gtcacacaac acaagctgta aggatttcgg 90 0 

cacggctacg gaagacggag aagccacctt cagtggactc gagtaccatt taattctatt 960 

tgtgtttgat cgagacctaa tacagcccct acaacgacca tcaaagtcgt atagctacca 1020 

gtgaggaagt ggactcaaat cgacttcagc aacatctcct ggataaactt taagcctaaa 1080 

ctatacagaa taagataggt ggagagctta taccgagctc ccaaatctgt ccagatcatg 1140 

gttgaccggt gcctggatct tcctatagaa tcatccttat tcgttgacct agctgattct 1200 



ggagtgaccc agagggtcat gacttgagcc taaaatccgc cgcctccacc atttgtagaa 1260 

aaatgtgacg aactcgtgag ctctgtacag tgaccggtga ctctttctgg catgcggaga 1320 

gacggacgga cgcagagaga agggctgagt aataagccac tggccagaca gctctggcgg 138 0 

ctctgaggtg cagtggatga ttattaatcc gggaccggcc gcccctccgc cccgaagtgg 1440 

aaaggctggt gtgcccctcg ttgaccaaga atctattgca tcatcggaga atatggagct 1500 

tcatcgaatc accggcagta agcgaaggag aatgtgaagc caggggtgta tagccgtcgg 1560 

cgaaatagca tgccattaac ctaggtacag aagtccaatt gcttccgatc tggtaaaaga 1620 

ttcacgagat agtaccttct ccgaagtagg tagagcgagt acccggcgcg taagctccct 1680 

aattggccca tccggcatct gtagggcgtc caaatatcgt gcctctcctg ctttgcccgg 1740 

tgtatgaaac cggaaaggcc gctcaggagc tggccagcgg cgcagaccgg gaacacaagc 180 0 

tggcagtcga cccatccggt gctctgcact cgacctgctg aggtccctca gtccctggta 1860 

ggcagctttg ccccgtctgt ccgcccggtg tgtcggcggg gttgacaagg tcgttgcgtc 1920 

agtccaacat ttgttgccat attttcctgc tctccccacc agctgctctt ttcttttctc 1980 

tttcttttcc catcttcagt atattcatct tcccatccaa gaacctttat ttcccctaag 2040 

taagtacttt gctacatcca tactccatcc ttcccatccc ttattccttt gaacctttca 2100 

gttcgagctt tcccacttca tcgcagcttg actaacagct accccgcttg agcagacatc 2160 

accatgcctg aactcaccgc gacgtctgtc gagaagtttc tgatcgaaaa gttcgacagc 2220 

gtctccgacc tgatgcagct ctcggagggc gaagaatctc gtgctttcag cttcgatgta 2280 

ggagggcgtg gatatgtcct gcgggtaaat agctgcgccg atggtttcta caaagatcgt 2340 

tatgtttatc ggcactttgc atcggccgcg ctcccgattc cggaagtgct tgacattggg 2400 

gaattcagcg agagcctgac ctattgcatc tcccgccgtg cacagggtgt cacgttgcaa 2460 

gacctgcctg aaaccgaact gcccgctgtt ctgcagccgg tcgcggaggc catggatgcg 2520 

atcgctgcgg ccgatcttag ccagacgagc gggttcggcc cattcggacc gcaaggaatc 2580 

ggtcaataca ctacatggcg tgatttcata tgcgcgattg ctgatcccca tgtgtatcac 2 640 

tggcaaactg tgatggacga caccgtcagt gcgtccgtcg cgcaggctct cgatgagctg 2700 

atgctttggg ccgaggactg ccccgaagtc cggcacctcg tgcacgcgga tttcggctcc 2760 

aacaatgtcc tgacggacaa tggccgcata acagcggtca ttgactggag cgaggcgatg 2820 

ttcggggatt cccaatacga ggtcgccaac atcttcttct ggaggccgtg gttggcttgt 2880 



atggagcagc agacgcgcta cttcgagcgg aggcatccgg agcttgcagg atcgccgcgg 2 940 

ctccgggcgt atatgctccg cattggtctt gaccaactct atcagagctt ggttgacggc 3000 

aatttcgatg atgcagcttg ggcgcagggt cgatgcgacg caatcgtccg atccggagcc 3060 

gggactgtcg ggcgtacaca aatcgcccgc agaagcgcgg ccgtctggac cgatggctgt 3120 

gtagaagtac tcgccgatag tggaaaccga cgccccagca ctcgtccgag ggcaaaggaa 3180 

tagagtagat gccgaccgcg ggatcgatcc acttaacgtt actgaaatca tcaaacagct 3240 

tgacgaatct ggatataaga tcgttggtgt cgatgtcagc tccggagttg agacaaatgg 3300 

tgttcaggat ctcgataaga tacgttcatt tgtccaagca gcaaagagtg ccttctagtg 3360 

atttaatagc tccatgtcaa caagaataaa acgcgttttc gggtttacct cttccagata 3420 

cagctcatct gcaatgcatt aatgcattga ctgcaaccta gtaacgcctt ncaggctccg 3480 

gcgaagagaa gaatagctta gcagagctat tttcattttc gggagacgag atcaagcaga 3540 

tcaacggtcg tcaagagacc tacgagactg aggaatccgc tcttggctcc acgcgactat 3600 

atatttgtct ctaattgtac tttgacatgc tcctcttctt tactctgata gcttgactat 3660 

gaaaattccg tcaccagcnc ctgggttcgc aaagataatt gcatgtttct tccttgaact 3720 

ctcaagccta caggacacac attcatcgta ggtataaacc tcgaaatcan ttcctactaa 3780 

gatggtatac aatagtaacc atgcatggtt gcctagtgaa tgctccgtaa cacccaatac 3840 

gccggccgaa acttttttac aactctccta tgagtcgttt acccagaatg cacaggtaca 3900 

cttgtttaga ggtaatcctt ctttctagct agaagtcctc gtgtactgtg taagcgccca 3960 

ctccacatct ccactcgacc tgcaggcatg caagcttggc gtaatcatgg tcatagctgt 4020 

ttcctgtgtg aaattgttat ccgctcacaa ttccacacaa catacgagcc ggaagcataa 4080 

agtgtaaagc ctggggtgcc taatgagtga gctaactcac attaattgcg ttgcgctcac 4140 

tgcccgcttt ccagtcggga aacctgtcgt gccagctgca ttaatgaatc ggccaacgcg 4200 

cggggagagg cggtttgcgt attgggccaa agacaaaagg gcgacattca accgattgag 4260 

ggagggaagg taaatattga cggaaattat tcattaaagg tgaattatca ccgtcaccga 4320 

cttgagccat ttgggaatta gagccagcaa aatcaccagt agcaccatta ccattagcaa 4380 

ggccggaaac gtcaccaatg aaaccatcga tagcagcacc gtaatcagta gcgacagaat 4 44 0 

caagtttgcc tttagcgtca gactgtagcg cgttttcatc ggcattttcg gtcatagccc 4500 

ccttattagc gtttgccatc ttttcataat caaaatcacc ggaaccagag ccaccaccgg 4560 

aaccgcctcc ctcagagccg ccaccctcag aaccgccacc ctcagagcca ccaccctcag 4 620 



agccgccacc agaaccacca ccagagccgc cgccagcatt gacaggaggc ccgatctagt 4 680 

aacatagatg acaccgcgcg cgataattta tcctagtttg cgcgctatat tttgttttct 4740 

atcgcgtatt aaatgtataa ttgcgggact ctaatcataa aaacccatct cataaataac 4800 

gtcatgcatt acatgttaat tattacatgc ttaacgtaat tcaacagaaa ttatatgata 4860 

atcatcgcaa gaccggcaac aggattcaat cttaagaaac tttattgcca aatgtttgaa 4 920 

cgatcgggga tcatccgggt ctgtggcggg aactccacga aaatatccga acgcagcaag 4 98 0 

atatcgcggt gcatctcggt cttgcctggg cagtcgccgc cgacgccgtt gatgtggacg 5040 

ccgggcccga tcatattgtc gctcaggatc gtggcgttgt gcttgtcggc cgttgctgtc 5100 

gtaatgatat cggcaccttc gaccgcctgt tccgcagaga tcccgtgggc gaagaactcc 5160 

agcatgagat ccccgcgctg gaggatcatc cagccggcgt cccggaaaac gattccgaag 5220 

cccaaccttt catagaaggc ggcggtggaa tcgaaatctc gtgatggcag gttgggcgtc 5280 

gcttggtcgg tcatttcgaa ccccagagtc ccgctcagaa gaactcgtca agaaggcgat 5340 

agaaggcgat gcgctgcgaa tcgggagcgg cgataccgta aagcacgagg aagcggtcag 540 0 

cccattcgcc gccaagctct tcagcaatat cacgggtagc caacgctatg tcctgatagc 5460 

ggtccgccac acccagccgg ccacagtcga tgaatccaga aaagcggcca ttttccacca 5520 

tgatattcgg caagcaggca tcgccatggg tcacgacgag atcatcgccg tcgggcatgc 5580 

gcgccttgag cctggcgaac agttcggctg gcgcgagccc ctgatgctct tcgtccagat 5640 

catcctgatc gacaagaccg gcttccatcc gagtacgtgc tcgctcgatg cgatgtttcg 5700 

cttggtggtc gaatgggcag gtagccggat caagcgtatg cagccgccgc attgcatcag 5760 

ccatgatgga tactttctcg gcaggagcaa ggtgagatga caggagatcc tgccccggca 5820 

cttcgcccaa tagcagccag tcccttcccg cttcagtgac aacgtcgagc acagctgcgc 5880 

aaggaacgcc cgtcgtggcc agccacgata gccgcgctgc ctcgtcctgc agttcattca 5940 

gggcaccgga caggtcggtc ttgacaaaaa gaaccgggcg cccctgcgct gacagccgga 6000 

acacggcggc atcagagcag ccgattgtct gttgtgccca gtcatagccg aatagcctct 6060 

ccacccaagc ggccggagaa cctgcgtgca atccatcttg ttcaatcatg cgaaacgatc 6120 

cagatccggt gcagattatt tggattgaga gtgaatatga gactctaatt ggataccgag 6180 

gggaatttat ggaacgtcag tggagcattt ttgacaagaa atatttgcta gctgatagtg 6240 

accttaggcg acttttgaac gcgcaataat ggtttctgac gtatgtgctt agctcattaa 6300 



actccagaaa cccgcggctg agtggctcct tcaacgttgc ggttctgtca gttccaaacg 6360 

taaaacggct tgtcccgcgt catcggcggg ggtcataacg tgactccctt aattctccgc 6420 

tcatgatcag attgtcgttt cccgccttca gtttaaacta tcagtgtttg acaggatata 6480 

ttggcgggta aacctaagag aaaagagcgt ttattagaat aatcggatat ttaaaagggc 654 0 

gtgaaaaggt ttatccgttc gtccatttgt atgtgcatgc caaccacagg gttccccaga 6600 

tctggcgccg gccagcgaga cgagcaagat tggccgccgc ccgaaacgat ccgacagcgc 6660 

gcccagcaca ggtgcgcagg caaattgcac caacgcatac agcgccagca gaatgccata 672 0 

gtgggcggtg acgtcgttcg agtgaaccag atcgcgcagg aggcccggca gcaccggcat 6780 

aatcaggccg atgccgacag cgtcgagcgc gacagtgctc agaattacga tcaggggtat 6840 

gttgggtttc acgtctggcc tccggaccag cctccgctgg tccgattgaa cgcgcggatt 6900 

ctttatcact gataagttgg tggacatatt atgtttatca gtgataaagt gtcaagcatg 6960 

acaaagttgc agccgaatac agtgatccgt gccgccctgg acctgttgaa cgaggtcggc 7020 

gtagacggtc tgacgacacg caaactggcg gaacggttgg gggttcagca gccggcgctt 7080 

tactggcact tcaggaacaa gcgggcgctg ctcgacgcac tggccgaagc catgctggcg 7140 

gagaatcata cgcattcggt gccgagagcc gacgacgact ggcgctcatt tctgatcggg 7200 

aatgcccgca gcttcaggca ggcgctgctc gcctaccgcg atggcgcgcg catccatgcc 7260 

ggcacgcgac cgggcgcacc gcagatggaa acggccgacg cgcagcttcg cttcctctgc 7320 

gaggcgggtt tttcggccgg ggacgccgtc aatgcgctga tgacaatcag ctacttcact 7380 

gttggggccg tgcttgagga gcaggccggc gacagcgatg ccggcgagcg cggcggcacc 7440 

gttgaacagg ctccgctctc gccgctgttg cgggccgcga tagacgcctt cgacgaagcc 7500 

ggtccggacg cagcgttcga gcagggactc gcggtgattg tcgatggatt ggcgaaaagg 7560 

aggctcgttg tcaggaacgt tgaaggaccg agaaagggtg acgattgatc aggaccgctg 7 620 

ccggagcgca acccactcac tacagcagag ccatgtagac aacatcccct ccccctttcc 7680 

accgcgtcag acgcccgtag cagcccgcta cgggcttttt catgccctgc cctagcgtcc 7740 

aagcctcacg gccgcgctcg gcctctctgg cggccttctg gcgctcttcc gcttcctcgc 7800 

tcactgactc gctgcgctcg gtcgttcggc tgcggcgagc ggtatcagct cactcaaagg 7860 

cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg tgagcaaaag 7 92 0 

gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttgct ggcgtttttc cataggctcc 7 980 

gcccccctga cgagcatcac aaaaatcgac gctcaagtca gaggtggcga aacccgacag 8040 



gactataaag ataccaggcg tttccccctg gaagctccct cgtgcgctct cctgttccga 8100 

ccctgccgct taccggatac ctgtccgcct ttctcccttc gggaagcgtg gcgcttttcc 8160 

gctgcataac cctgcttcgg ggtcattata gcgatttttt cggtatatcc atcctttttc 8220 

gcacgatata caggattttg ccaaagggtt cgtgtagact ttccttggtg tatccaacgg 8280 

cgtcagccgg gcaggatagg tgaagtaggc ccacccgcga gcgggtgttc cttcttcact 8340 

gtcccttatt cgcacctggc ggtgctcaac gggaatcctg ctctgcgagg ctggccggct 8400 

accgccggcg taacagatga gggcaagcgg atggctgatg aaaccaagcc aaccaggaag 8 4 60 

ggcagcccac ctatcaaggt gtactgcctt ccagacgaac gaagagcgat tgaggaaaag 8520 

gcggcggcgg ccggcatgag cctgtcggcc tacctgctgg ccgtcggcca gggctacaaa 8580 

atcacgggcg tcgtggacta tgagcacgtc cgcgagctgg cccgcatcaa tggcgacctg 8 640 

ggccgcctgg gcggcctgct gaaactctgg ctcaccgacg acccgcgcac ggcgcggttc 8700 

ggtgatgcca cgatcctcgc cctgctggcg aagatcgaag agaagcagga cgagcttggc 8760 

aaggtcatga tgggcgtggt ccgcccgagg gcagagccat gactttttta gccgctaaaa 8820 

cggccggggg gtgcgcgtga ttgccaagca cgtccccatg cgctccatca agaagagcga 8880 

cttcgcggag ctggtgaagt acatcaccga cgagcaaggc aagaccgagc gcctttgcga 8 94 0 

cgctcaccgg gctggttgcc ctcgccgctg ggctggcggc cgtctatggc cctgcaaacg 9000 

cgccagaaac gccgtcgaag ccgtgtgcga gacaccgcgg ccgccggcgt tgtggatacc 9060 

tcgcggaaaa cttggccctc actgacagat gaggggcgga cgttgacact tgaggggccg 912 0 

actcacccgg cgcggcgttg acagatgagg ggcaggctcg atttcggccg gcgacgtgga 918 0 

gctggccagc ctcgcaaatc ggcgaaaacg cctgatttta cgcgagtttc ccacagatga 9240 

tgtggacaag cctggggata agtgccctgc ggtattgaca cttgaggggc gcgactactg 9300 

acagatgagg ggcgcgatcc ttgacacttg aggggcagag tgctgacaga tgaggggcgc 9360 

acctattgac atttgagggg ctgtccacag gcagaaaatc cagcatttgc aagggtttcc 9420 

gcccgttttt cggccaccgc taacctgtct tttaacctgc ttttaaacca atatttataa 9480 

accttgtttt taaccagggc tgcgccctgt gcgcgtgacc gcgcacgccg aaggggggtg 9540 

cccccccttc tcgaaccctc ccggcccgct aacgcgggcc tcccatcccc ccaggggctg 9600 

cgcccctcgg ccgcgaacgg cctcacccca aaaatggcag cgctggcagt ccttgccatt 9660 

gccgggatcg gggcagtaac gggatgggcg atcagcccga gcgcgacgcc cggaagcatt 9720 



gacgtgccgc aggtgctggc atcgacattc agcgaccagg tgccgggcag tgagggcggc 9780 

ggcctgggtg gcggcctgcc cttcacttcg gccgtcgggg cattcacgga cttcatggcg 9840 

gggccggcaa tttttacctt gggcattctt ggcatagtgg tcgcgggtgc cgtgctcgtg 9900 

ttcgggggtg cgataaaccc agcgaaccat ttgaggtgat aggtaagatt ataccgaggt 9 960 

atgaaaacga gaattggacc tttacagaat tactctatga agcgccatat ttaaaaagct 10020 

accaagacga agaggatgaa gaggatgagg aggcagattg ccttgaatat attgacaata 10 08 0 

ctgataagat aatatatctt ttatatagaa gatatcgccg tatgtaagga tttcaggggg 10140 

caaggcatag gcagcgcgct tatcaatata tctatagaat gggcaaagca 



